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(54) EXHAUST EMISSION CONTROL DEVICE FOR INTERNAL COMBUSTION ENGINE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To restrict generation of 
off-flavor due to the sulfur (S) compound included in 
exhaust gas by fluctuating the exhaust air-fuel ratio of 
an internal combustion engine around the rich air-fuel 
ratio as a reference, when sulfur poisoning of the 
NOx catalyst is detected by a S-poisoning detecting 
means. 

SOLUTION: When storage quantity of NOx of the 
NOx catalyst, namely, the quantity of S-poisoning is 
detected (S1), a discrimination as to whether or not 
the NOx catalyst is being regenerated is done (S2), 
and if it is 'YES 1 , a fuel injector performs two-stage 
injection of the fuel so as to raise the temperature of 
the exhaust gas, namely, the temperature of the NOx 

catalyst (S5). Thereafter, a discrimination whether or not temperature rise of the NOx 
catalyst is concluded or not, namely, temperature of the NOx catalyst achieves the SOx 
activating temperature is done, and if it is 'YES 1 , fluctuation control of the exhaust air-fuel 
ratio is carried out (S7). The fluctuation control is performed by alternately switching the 
exhaust air-fuel ratio between the theoretical air- fuel ratio as a lean side of the reference 
air-fuel ratio and the predetermined rich air-fuel ratio as a richer air-fuel ratio. At the time of 




switching the air-fuel ratio, detecting signal of an 02 sensor is used. 
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* NOTICES * 

JPO and NCI PI are not responsible for any 
damages caused by the use of this translation. 

l.This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2 **** s hows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The NOx catalyst which emits the nitrogen oxides which carried out occlusion and returns 
when an exhaust air air-fiiel ratio is below theoretical air fuel ratio while it is prepared in an internal 
combustion engine's flueway, and carrying out occlusion of the nitrogen oxides in exhaust gas, when 
an exhaust air air- fuel ratio is the Lean air- fuel ratio, When S poisoning of said NOx catalyst is 
detected with an S poisoning detection means to detect S poisoning of said NOx catalyst by the 
sulfur component in said exhaust gas, and said S poisoning detection means, The exhaust emission 
control device of the internal combustion engine characterized by providing the air-fuel ratio 
fluctuation means from which the sulfur component by which said exhaust air air- fuel ratio is 
fluctuated as a core, and occlusion is carried out [ air-fuel ratio ] to said NOx catalyst in the rich air- 
fuel ratio of criteria is desorbed. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] Especially this invention relates to an internal combustion engine's exhaust 

emission control device which carried out suitable to no odor-ization of exhaust gas. 

[0002] 

[A related background technique] In recent years, many internal combustion engines of a rarefaction 
(Lean) combustion mold are being employed as a car for the purpose of improvement in fuel 
consumption. Since a lot of nitrogen oxides (NOx) are contained in exhaust gas if this kind of 
internal combustion engine has, the so-called NOx catalyst is arranged to that flueway. When an 
internal combustion engine is during operation with the Lean air- fuel ratio, while this NOx catalyst 
carries out occlusion of NOx in that exhaust gas, when an internal combustion engine is operated 
with the rich air- fuel ratio below theoretical air fuel ratio in an exhaust air air- fuel ratio, it has the 
function which emits that NOx that carried out occlusion and is returned. 

[0003] By the way, this kind of NOx catalyst carries out occlusion not only of NOx in exhaust gas 
but the sulfur component, and causes the fall of the purification capacity of NOx. That is, an NOx 
catalyst has the property in which poisoning is carried out by the sulfur component. If S poisoning of 
an NOx catalyst exceeds a permissible level to JP,6-66129,A in order to cancel such S poisoning for 
example, emission reduction of the sulfur component is rapidly carried out from an NOx catalyst by 
carrying out the temperature up of the NOx catalyst beyond predetermined temperature, and making 
the perimeter into reducing atmosphere that is, and making an exhaust air air- fuel ratio into a rich 
air- fuel ratio, and the technique of aiming at the playback is indicated. 

[0004] However, if it is in the exhaust emission control device of JP,6-66129,A mentioned above, 
the sulfur component desorbed from the NOx catalyst reacts with the hydrocarbon in exhaust gas 
(HC), and a sulfur (S) compound (hydrogen sulfide: H2S) generates so much temporarily. If such an 
S compound, i.e., a hydrogen sulfide, is emitted so much into atmospheric air, it becomes the cause 
of a nasty smell and is not desirable. 

[0005] In order to control emission of the hydrogen sulfide to the inside of atmospheric air from such 
a situation to JP,8-294618,A, a catalytic converter with the trap and its oxidization function of a 
hydrogen sulfide is arranged on the lower stream of a river of an NOx catalyst, and, on the other 
hand, making it the fluctuation, i.e., par TABESHON, technique centering on theoretical air fuel 
ratio is indicated between the Lean air- fuel ratio and the rich air-fuel ratio in the exhaust air air- fuel 
ratio. 
[0006] 

[Problem(s) to be Solved by the Invention] However, although it is indispensable when supplying 
oxygen to a catalytic converter in order that par TABESHON of an above-mentioned air- fuel ratio 
may oxidize the hydrogen sulfide which carried out the trap with the catalytic converter in the case 
of the exhaust emission control device of JP,8-294618,A that is, such air- fuel ratio par TABESHON 
will cause the further occlusion of the sulfur component to an NOx catalyst, when an exhaust air air- 
fuel ratio is in the Lean air- fuel ratio, and this will lengthen time amount which playback of an NOx 
catalyst takes. 

[0007] Moreover, if the playback time amount of an NOx catalyst becomes long, increase of the 
period when an exhaust air air- fuel ratio turns into a rich air- fuel ratio in air- fuel ratio par 
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TABESHON will be caused, and fuel consumption will be worsened. Furthermore, since an above- 
mentioned catalytic converter is special, an exhaust emission control device will be accompanied by 
it cost quantity, the nasty smell from which the place which this invention was made based on the 
above-mentioned situation, and is made into the purpose results S compound in exhaust gas — 
controlling — in addition — and it is in offering the exhaust emission control device of the internal 
combustion engine which does not cause aggravation or the cost quantity of fuel consumption. 
[0008] 

[Means for Solving the Problem] The above-mentioned purpose was attained by an internal 
combustion engine's exhaust emission control device in this invention, and this exhaust emission 
control device is equipped with an S poisoning detection means to detect S poisoning of the NOx 
catalyst by the sulfUr component in exhaust gas, and an air- fuel ratio fluctuation means by which an 
internal combustion engine's exhaust air air- fuel ratio fluctuates the rich air-fuel ratio of criteria as a 
core when S poisoning of an NOx catalyst is detected with this S poisoning detection means. 
[0009] According to the above-mentioned exhaust emission control device, if an exhaust air air-fuel 
ratio is changed considering the rich air-fuel ratio of criteria as a core at the time of desorption of the 
sulfur component from an NOx catalyst That is, rather than the rich air- fuel ratio of criteria, if an 
exhaust air air- fuel ratio is changed between the More Rich air- fuel ratios by the side of rich rather 
than the air-fuel ratio by the side of Lean, and the rich air-fiiel ratio of criteria From an NOx catalyst, 
the sulfur component ****s gradually and is not generated temporarily [ S compound ] and so much 
in exhaust gas. 

[0010] As for the fluctuation field of an exhaust air air- fuel ratio, it is desirable to be set below to 
theoretical air fuel ratio, and, as for a poisoning detection means, it is desirable that it is what detects 
or presumes the level of S poisoning of an NOx catalyst. And if it is when S poisoning level of an 
NOx catalyst is detected with S poisoning detection means [ whether the more the S poisoning level 
is high, the more, the rich air-fuel ratio used as the criteria of an air- fuel ratio fluctuation means is set 
as a big value, and ] Or [ whether time amount of said More Rich air-fiiel ratio is shortened from 
initiation of fluctuation control of an exhaust air air-fuel ratio by continuing at a predetermined 
period to the time amount of the air-fiiel ratio by the side of said Lean in 1 cycle, and ] Furthermore, 
it is desirable to make small the shift frequency to said More Rich air-fuel ratio to the shift frequency 
to the air-fuel ratio by the side of said Lean. 
[0011] 

[Embodiment of the Invention] The internal combustion engine which shows roughly drawing 1 is 
the serial 4-cy Under gasoline engine of for example, the injection mold in a cylinder. This kind of 
internal combustion engine equips a combustion chamber with the fuel injector 2 which can be 
injected for a fuel directly, and injection of a fuel is possible for him at various fuel-injection modes 
and exhaust air air- fuel ratios according to that operation situation. The inhalation-of-air line which 
injects a fuel mainly like an inhalation-of-air line in fuel-injection mode, and specifically performs 
homogeneity combustion Injection mode, If a fuel is injected to a compression stroke, there is 
compression stroke injection mode in which stratified combustion is performed and it is especially in 
compression stroke injection mode, combustion with a super-RIN air-fiiel ratio (25 or more air-fixel 
ratios) is as possible as an inhalation-of-air line to the air-fiiel ratio (about 12 to 23 air-fiiel ratio) in 
injection mode. 

[0012] From an internal combustion engine's exhaust manifold 4, an exhaust pipe 6 is prolonged and 
the small three way component catalyst 8 is inserted in this exhaust pipe 6 at that upper edge. 
Moreover, the catalytic converter 10 is inserted in the downstream of an exhaust pipe 6. A catalytic 
converter 10 is the combined thing of the NOx catalyst 12 of an occlusion mold, and a three way 
component catalyst 14, and the NOx catalyst 12 is positioned by the upstream of a three way 
component catalyst 14. When it is an oxidizing atmosphere (an exhaust air air-fiiel ratio is the Lean 
air-fiiel ratio), while an NOx catalyst carries out occlusion of NOx, when it is in reducing 
atmosphere (an exhaust air air-fiiel ratio is a rich air-fiiel ratio), it has the function to return the NOx 
which carried out occlusion to nitrogen (N2) etc. More specifically, the NOx catalyst 12 has the 
occlusion material which serves as catalysts, such as platinum (Pt) and a rhodium (Rh), from alkali 
metal and alkaline earth metal, such as barium (Ba). As mentioned above, the NOx catalyst 12 has 
the property which carries out occlusion also not only of NOx in exhaust gas but a sulfur component, 
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i.e., SOx, and is high. [ of the stability of SOx within the occlusion material of the NOx catalyst 12 ] 
so, the NOx catalyst 12 to SOx ~ emission reduction — carrying out — the NOx catalyst 12 — more 
than predetermined SOx activation temperature (for example, 650 degrees C) ~ a temperature up — 
carrying out — in addition ~ and it is necessary to make the perimeter into reducing atmosphere 
[0013] So, the temperature sensor 16 which detects the temperature of the exhaust gas which flows 
into the NOx catalyst 12 to a catalytic converter 10, and the concentration sensor 18 which detects 
the NOx concentration in exhaust gas if needed are formed between the NOx catalyst 12 and the 
three way component catalyst 14, and these sensors 16 and 18 are connected to the electronic control 
unit (ECU) 20. Moreover, in addition to the above-mentioned fuel injector 2, 02 sensor 22 which 
detects the oxygen density in exhaust gas, the ignition plug 24, the throttle opening sensor 26, and 
the crank angle sensor 28 are also electrically connected to ECU20. 

[0014] ECU20 consists of a microcomputer of the one board mold containing a microprocessor, and 
while change control in the fuel-injection mode mentioned above, and the fuel injector 2 and ignition 
coil 24 grade carry out drive control based on the detecting signal from an above-mentioned sensor, 
it carries out SOx playback control of a catalytic converter 10. The procedure of that SOx playback 
control is shown in drawing 2 , and this playback control is explained below, referring to drawing 2 . 
[0015] First, ECU20 presumes (step SI)., the amount of SOx occlusion of S poisoning, i.e., amount, 
of the NOx catalyst 12 Specifically, the amount Qs of S poisoning is computed by performing a 
degree type for every execution cycle of the fuel-injection control routine which ECU20 performs. 
Qs(n) =Qs(n-l)+deltaQf-K-Rs — here, Qs (n) shows a calculation value and Qs (n-1) shows a 
calculation value last time this time. And the addition value of the injection fuel per execution cycle, 
the burst size of SOx, and K of delta Qf and Rs are correction factors. 

[0016] A correction factor K is expressed with the product of the correction factor Kl according to 
an exhaust air air-fuel ratio (A/F), the correction factor K2 according to the content of the sulfur 
component in a fuel, and the correction factor K3 according to whenever [ catalyst temperature / of 
the NOx catalyst 12 ], Kl [ i.e., ], K2, and K2. Although whenever [ catalyst temperature ] is called 
for based on the detecting signal from the temperature sensor 16 mentioned above, the detecting 
signal from a temperature sensor 16 does not show the temperature of the NOx catalyst 12 directly. 
So, he is trying for ECU20 to presume the temperature of the NOx catalyst 12 by amending the 
detecting signal of a temperature sensor 16 based on the map to which it was set from an internal 
combustion engine's target mean effective pressure and engine rotational speed. In addition, it can 
ask for target mean effective pressure and an engine rotational frequency based on the detecting 
signal from a throttle opening sensor and a crank angle sensor. 
[0017] Moreover, the burst size Rs of SOx is computed from a degree type. 

Rs=alpha-R 1, R2, and dT — here, alpha shows the rate of emission of SOx per unit time amount (set 
point), and dT shows the execution cycle of a fuel-injection control routine, and Rl and R2 show the 
emission capacity multiplier of SOx according to whenever [ catalyst temperature ], and the emission 
capacity multiplier of SOx according to an exhaust air air-fuel ratio. 

[0018] At step SI, the amount of S poisoning of the NOx catalyst 12 will distinguish whether 
presumption, i.e., whether the NOx catalyst 12 is reproducing ECU20 (under S purge) and the 
playback flag mentioned later, is set, if detected (step S2). Here, since the playback flag is not set, 
the distinction result becomes false (No), and ECU20 still distinguishes and carries out whether the 
amount of S poisoning of the NOx catalyst 12 is below a permissible level (step S3). When a 
distinction result here is truth (Yes), ECU20 repeats and carries out steps SI and S2. Here, the 
permissible level of the amount of S poisoning is the set point calculated from the capacity of the 
NOx catalyst 21. 

[0019] On the other hand, if the distinction result of step S3 becomes false, ECU20 will set a 
playback flag (step S4). Then, the distinction result of step S2 serves as truth, and ECU20 carries out 
the temperature up of the NOx catalyst 12 (step S5). At this step S5, ECU20 makes two-step 
injection of a fuel perform to the fuel injector 2, and raises the temperature of exhaust gas. In more 
detail, in addition to the main injection of the fuel in inside in a compression stroke or an inhalation- 
of-air line, the fuel injector 2 performs subinjection of a fuel like an expansion line, is that the fuel of 
this subinjection burns within an exhaust pipe 6, and carries out the temperature up of the 
temperature of exhaust gas, i.e., the temperature of the NOx catalyst 12. Here, when it is adjusted 
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according to whenever [ current catalyst temperature / of the NOx catalyst 12 ] and above-mentioned 
two-step injection is performed, even if there is subinjection quantity of a fuel, it cannot be 
overemphasized that the exhaust air air- fuel ratio of the whole is controlled according to the 
operation situation. In addition, if an internal combustion engine is in a high-speed region and it is in 
a situation which has already reached more than the SOx activation temperature which the 
temperature of the NOx catalyst 12 mentioned above, the subinjection quantity of a fuel serves as 
zero, and two-step injection of a fuel will be substantially performed in this case. 
[0020] Then, if it results in step S6, it will be distinguished whether it is the no which the 
temperature of whether the temperature up of the NOx catalyst 12 was completed and the NOx 
catalyst 12 that is, reached more than SOx activation temperature. When distinction here is a false, 
step S5 is performed repeatedly. When the distinction result of step S6 becomes truly, ECU20 
performs fluctuation control (step S7) of an exhaust air air- fuel ratio (A/F), and the detail is as 
follows. 

[0021] At step S7, period fluctuation of predetermined is carried out for an exhaust air air-fuel ratio 
up and down a core [ the criteria air-fuel ratio X by the side of rich (for example, 14.35) ]. 
Specifically, an exhaust air air- fuel ratio is switched from the criteria air-fixel ratio X by turns to 
every predetermined time (for example, 5 seconds) between the theoretical air fuel ratio (14.7) as an 
air- fuel ratio by the side of Lean, and the predetermined rich air- fuel ratio (for example, 14.0) as a 
More Rich air- fuel ratio. In addition, to say nothing of the detecting signal from 02 sensor 22 
mentioned above being used for the change of an exhaust air air-fuel ratio, it is the average by which 
an exhaust air air-fuel ratio is obtained from the detecting signal of 02 sensor in this case. 
[0022] as it mentioned above, when fluctuation control (S purge) of an exhaust air air- fuel ratio is 
performed, it is shown in drawing 3 — as — an exhaust air air- fuel ratio — theoretical air fuel ratio 
(SUTOIKIO) — the inside of the field by the side of rich — a core [ air- fuel ratio / of criteria / X / 
rich ] — carrying out — the — it changes up and down. So, since emission reduction of the SOx by 
which occlusion was carried out to the NOx catalyst 12 is carried out by the time of changing the 
exhaust air air- fuel ratio to a rich side more at a large quantity, within an exhaust pipe 6, it fluctuates 
periodically and the concentration of S compound can decrease the concentration average per the 
time amount. Moreover, it is related with periodic emission of S compound so that clearly from 
drawing 3 , and the concentration level of S compound at the time of the emission decreases 
gradually with the passage of time, and this is based on the amount of occlusion of SOx within the 
NOx catalyst 12 decreasing gradually. 

[0023] Therefore, even if above-mentioned fluctuation control, i.e., playback control of the NOx 
catalyst 12, is performed, it is not emitted temporarily [ S compound ] and so much in an exhaust 
pipe 6. This can control effectively the nasty smell which means not being generated temporarily 
[ the hydrogen sulfide (H2S) obtained by the chemical reaction of S compound and the reducing 
agent of H2 grade within an exhaust pipe 6 ], and so much, consequently originates in a hydrogen 
sulfide. 

[0024] In drawing 3 , concentration change of S compound in a car back region is also shown, and 
the two-dot chain line in drawing 3 shows concentration change of S compound in the inside of the 
exhaust pipe in the case where it is continued more by maintaining an exhaust air air-fuel ratio the 
air- fuel ratio by the side of rich, and a car back region, respectively. About concentration change of S 
compound, if the continuous line and two-dot chain line in drawing 3 R> 3 are compared, in the case 
of this example, a lot of hydrogen sulfides will not be discharged to car back immediately after 
initiation of the fluctuation control, and crew a self- vehicle or consecutiveness in the car will not 
receive the sense of incongruity by the nasty smell so that clearly. 

[0025] During playback of the NOx catalyst 12 mentioned above, since an exhaust air air- fuel ratio 
is not switched to the adult Lean air- fuel ratio rather than theoretical air fuel ratio, the NOx catalyst 
12 can be reproduced quickly and improvement in fuel consumption is achieved. And in the case of 
this example, the special catalyst for carrying out the trap of the hydrogen sulfide is not needed, but a 
cheap exhaust emission control device can be offered. After activation of step S7, ECU20 repeats 
and performs step S7 until it distinguishes whether playback of the above-mentioned NOx catalyst 
12 was completed (step S8) and a distinction result here serves as truth. On the other hand, if the 
distinction result of step S8 becomes truly, ECU20 will reset a playback flag (step S9), and 
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distinction of step S3 will be performed after this repeatedly. Here, distinction at step S8 can be 
carried out based on the elapsed time after fluctuation control (step S7) of an exhaust air air-fuel 
ratio is started, or the amount of S occlusion presumed at step SI. 

[0026] In fluctuating the exhaust air air- fuel ratio rather than the rich side air-fuel ratio of criteria 
between the air- fuel ratio by the side of Lean (theoretical air fuel ratio), and the air- fuel ratio by the 
side of rich, ECU20 can use feedback control or open loop control. In addition, with this operation 
gestalt, although it is made to change between theoretical air fuel ratio and the More Rich air-fuel 
ratio to the criteria air-fuel ratio X, the air- fuel ratio by the side of Lean to the criteria air-fuel ratio X 
may be set as the air- fuel ratio by the side of rich a little rather than theoretical air fuel ratio. 
[0027] Moreover, the playback routine of the NOx catalyst 12 in drawing 3 may be performed for 
every predetermined period in consideration of the mileage of a car etc. In this case, if in charge of 
performing fluctuation control (step S7) of an exhaust air air- fuel ratio, as the drawing 3 Nakaya 
mark Y shows the range of fluctuation of that air- fuel ratio based on the amount of S poisoning of 
the NOx catalyst 12 at the fixed time, it may be made to carry out adjustable [ of the level of the rich 
air-fuel ratio X of those criteria ] up and down. The more there are many amounts of S poisoning, the 
more specifically, the variation rate of the rich air-fuel ratio X of criteria is carried out more to a 
theoretical-air- fUel-ratio side. Thus, if the variation rate of the rich air- fuel ratio X of criteria is 
carried out, as a result of controlling the deflection of the exhaust air air-fuel ratio by the side of rich, 
prevention can perform effectively that S compound will be generated temporarily in an exhaust pipe 
6, and so much. In addition, it is also permitted from the rich air- fuel ratio of criteria that the air- fuel 
ratio by the side of Lean consists of theoretical air fuel ratio the Lean side. 

[0028] It is based on the same meaning. Moreover, when the rich air-fuel ratio X of criteria is fixed 
The time amount A maintained by the air- fuel ratio which an exhaust air air-fiiel ratio turns into the 
Lean side to the rich air-fuel ratio X of criteria as shown in drawing 3 among 1 fluctuation cycle of 
an air-fuel ratio When the time amount B maintained by the More Rich air- fuel ratio which becomes 
a rich side more to the rich air-fuel ratio X of criteria is taken into consideration, The Lean-ized 
frequency where shorten said time amount B to said time amount A, or replace with the above- 
mentioned time amount A and B, and an exhaust air air-fuel ratio shifts to the air-fuel ratio by the 
side of said Lean the more the more there are many amounts of S poisoning of the NOx catalyst 12, 
When it sees by the rich-ized frequency which shifts to said More Rich air- fuel ratio, the more there 
are many amounts of S poisoning, the more said rich-ized frequency is made small to said Lean-ized 
frequency. Consequently, the operation frequency in the More Rich air-fuel ratio decreases, and it 
can prevent effectively that a lot of S compounds are generated temporarily. 
[0029] Furthermore, even if fluctuation control of an above-mentioned exhaust air air-fuel ratio 
continues throughout the playback period (refer to drawing 3 ) of an NOx catalyst and it does not 
carry it out, it is carried out only to the field to which emission reduction of the SOx is carried out 
more than predetermined level from the NOx catalyst 12, and you may make it maintain an exhaust 
air air-fuel ratio after that to theoretical air fuel ratio or the predetermined rich air- fuel ratio near the 
theoretical air fuel ratio. An exhaust air air-fiiel ratio can be switched to the Lean air-fuel ratio or the 
More Rich air- fuel ratio in the feedback control of the exhaust air air- fuel ratio mentioned above by 
changing the integral gain of the feedback control, or its proportional gain. Specifically, at least one 
side of the control which makes size or the Lean-ized gain smallness for the rich-ized gain for an 
exhaust air air-fuel ratio (an integral or proportional gain) at a change is carried out by the More Rich 
air- fuel ratio in an exhaust air air- fuel ratio. 

[0030] Moreover, an exhaust air air-fuel ratio can also be switched to the air- fuel ratio or the More 
Rich air- fuel ratio by the side of Lean by replacing with an integral or proportional gain and 
changing the upper limit or lower limit of a correction factor of the feedback control. In this case, in 
order to switch an exhaust air air-fiiel ratio to the More Rich air- fuel ratio, specifically, at least one 
side of the control which makes the upper limit of that correction factor size or smallness is carried 
out. 

[0031] Furthermore, although it was made to carry out two-step injection of the fuel injector 2 in the 
above-mentioned example in order to carry out the temperature up of the NOx catalyst 12, it replaces 
with such two-step injection, and the retard of the ignition timing may be carried out, or it may be 
made to carry out the temperature up of the NOx catalyst 12 according to heat sources, such as an 
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electric heater. 
[0032] 

[Effect of the Invention] Since it was made for the exhaust air air- fuel ratio to fluctuate the rich air- 
fuel ratio of criteria up and down as a core when S poisoning of an NOx catalyst exceeded a 
permissible level according to the exhaust emission control device of the internal combustion engine 
of this invention, as explained above, an NOx catalyst can be reproduced quickly, without making 
exhaust gas generate a nasty smell, and reduction of the cost can be aimed at with improvement in 
fuel consumption. 



[Translation done.] 
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DRAWINGS 



[Drawing 1] 




[Drawing 2] 
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(57) Abstract 

PROBLEM TO BE SOLVED: To restrict generation of 
off-flavor due to the sulfur (S) compound included 
in exhaust gas by fluctuating the exhaust air-fuel 
ratio of an Internal combustion engine around the 
rich air-fuel ratio as a reference, when sulfur 
poisoning of the NOx catalyst is detected by a 
S-poisoning detecting means. 

SOLUTION: When storage quantity of NOx of the NOx 
catalyst, namely, the quantity of S-poisoning is 
detected (S1), a discrimination as to whether or not 
the NOx catalyst is being regenerated is done (S2) f 
and if it is YES\ a fuel injector performs 
two-stage Injection of the fuel so as to raise the 
temperature of the exhaust gas, namely, the 
temperature of the NOx catalyst (S5). Thereafter, a 
discrimination whether or not temperature rise of 
the NOx catalyst is concluded or not, namely, 
temperature of the NOx catalyst achieves the SOx 
activating temperature is done, and if it is YES 1 , 
fluctuation control of the exhaust air-fuel ratio is 
carried out (S7). The fluctuation control is 
performed by alternately switching the exhaust 



air-fuel ratio between the theoretical air- fuel 
ratio as a lean side of the reference air-fuel ratio 
and the predetermined rich air-fuel ratio as a 
richer air-fuel ratio. At the time of switching the 
air-fuel ratio, detecting signal of an 02 sensor is 
used. 
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